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DETAILED ACTION 
Abstract 

1 . The abstract of the disclosure is objected to because the abstract may not exceed 
150 in length. Correction is required. See MPEP § 608.01(b). 

Specification 

2. The specification is objected because of the flowing reasons: 

Regarding to abstract, lines 4, 5, 8-1 1 : please replace square boxes with "micron" or 
"um" according to PCT publication. 

Regarding to the specification, pages 3, 5, 6, 14-18, 20-22, 29, 34 please replace 
square boxes with "micron" or "um" according to PCT publication. 

Appropriate correction is required. 

Claim Objections 

3. The claims are objected because of the following reasons: 

Regarding claims 6-1 1 and 17-22, line 3: please replace square boxes with "micron" 
or "um". 

Appropriate correction is required. 

Ciaim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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4. Claims 1-22. 25. and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yoon et al. (US 2005/0079687, from liereinafter "Yoon"). 

Regarding claim 1 . Yoon teaches, as shown in Figs, la-c, 2a-2d, and 4, a 
manufacturing method of a semiconductor integrated circuit device, comprising the steps of: 

(a) forming a circuit pattern [0006] over a first main surface of a semiconductor wafer 
(10) that has a first thickness (actual thickness before grinding step) [0008]; 

(b) making the semiconductor wafer a second thickness (thickness after first 
polished step) [0008] by grinding a second main surface of the semiconductor wafer (10) 
using a first grinding material [0008] which has a fixed abrasive; 

(c) making the semiconductor wafer a fourth thickness (thickness after sand blasting 
step) ([0030] and Table 1) by grinding the second main surface of the semiconductor wafer 
(10) using a third grinding material [0030] which has a fixed abrasive a diameter of a particle 
of which is smaller than the first grinding material [0008], [0030]; and 

(d) individually separating the semiconductor wafer to a chip by dicing the 
semiconductor wafer [0008]. 

Although, Yoon fails to explicitly teach a second crush layer and a particle size of a 
polish fine powder of the third grinding material is #3000 to #100000; Yoon does teach 
rough surfaces (created after grinding, polishing and sand-blasting steps) ([0008], [0024], 
[0025] and Table 1 ), and a particle size of a polish fine powder of the third grinding material 
[0008] and Table 1. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to employ and modify the teaching as taught by Yoon to have a 
crush layer formed in the second main surface of the semiconductor wafer and a particle 
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size of a polisli fine powder of tlie tliird grinding material is #3000 to #100000, because it 
aids in reducing unit cost of tfie cliip and increasing productivity [0033]. 

Regarding claims 2-5, Yoon fails to explicitly teach a particle size of a polish fine 
powder of the first grinding material is #100 to #700 (as cited in claim 2); the particle size of 
the polish fine powder of the third grinding material is #4000 to #50000 (as cited in claim 3); 
the particle size of the polish fine powder of the third grinding material is #4000 to #50000 
(as cited In claim 4); and the particle size of the polish fine powder of the third grinding 
material is #8000 or more than it (as cited in claim 5); Yoon does teach particle sizes of first 
and third grinding materials [0008], [0030] and Table 1. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to employ particle size range as taught by Yoon to have a particle 
size of a polish fine powder of the first grinding material is #100 to #700; the particle size of 
the polish fine powder of the third grinding material is #4000 to #50000, the particle size of 
the polish fine powder of the third grinding material is #4000 to #50000; and the particle size 
of the polish fine powder of the third grinding material is #8000 or more than it, because 
particle sizes are known to affect device properties and would depend on the desired device 
density on the desired device characteristic. One of ordinary skill in the art would have been 
led to the recited particle sizes of the grinding materials through routine experiment to 
achieve desired characteristic of the formed IC device. 

Regarding claims 6-8, referred to claim 1 for the crush layer, Yoon teaches a 
thickness of the second crush layer is less than 1 um (as cited in claim 6); less than 0.5 um 
(as cited in claim 7); and less than 0.1 um (as cited in claim 8) (see Table 1). 
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Regarding claims 9-11, Yoon teaclies tlie fourtli tliicl<ness of the semiconductor 
wafer is less than ICQ um (as cited in claim 9); less than 80 um (as cited in claim 10); and 
less than 60 um (as cited in claim 11) ([0008], [0022], [0023] and Table 1 for reduced 
thickness after every 5 mins from original thickness) 

Regarding claims 12 and 13, Yoon teaches (e) making the semiconductor wafer a 
third thickness (after second polished step) [0008] thinner than the second thickness (after 
first polished step) [0008] and thicker than the fourth thickness (after sand blasting step) 
([0030] and Table 1) by grinding the second main surface of the semiconductor wafer using 
a second grinding material [0008] which has a fixed abrasive with a diameter of a particle 
smaller than the first grinding material [0008]. 

Although, Yoon fails to explicitly teach the diameter of the particle larger than the 
third grinding material (as cited in claim 12) and a particle size of a polish fine powder of the 
second grinding material is #1500 to #2000 (as cited in claim 13). Yoon does teach particle 
size between 3 -120 um [0008], 0023], and Table 1. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to employ and modify the teaching as taught by Yoon to have the 
diameter of the particle larger than the third grinding material and a particle size of a polish 
fine powder of the second grinding material is #1500 to #2000, because particle sizes are 
known to affect device properties and would depend on the desired device density on the 
desired device characteristic. One of ordinary skill in the art would have been led to the 
recited particle sizes of the grinding materials through routine experiment to achieve desired 
characteristic of the formed IC device. 
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Regarding claim 14 . Yoon teaclies as sliown in Figs, la-c, 2a-2d, a manufacturing 
metliod of a semiconductor integrated circuit device, comprising tlie steps of: 

(a) forming a circuit pattern [0006] over a first main surface of a semiconductor wafer 
(10) tliat lias a first tliicl<ness (actual thickness before grinding step) [0008]; 

(b) making the semiconductor wafer a second thickness (thickness after first 
polished step) [0008] by grinding a second main surface of the semiconductor wafer (10) 
using a first grinding material [0008] which has a fixed abrasive; 

(c) making the semiconductor wafer a third thickness (thickness after second 
polished step) [0008] by grinding the second main surface of the semiconductor wafer (10) 
using a second grinding material [0008] which has a fixed abrasive a diameter of a particle 
of which is smaller than the first grinding matehal [0008]; and 

(f) individually separating the semiconductor wafer to a chip by dicing the 
semiconductor wafer [0008]. 

Although, Yoon fails to explicitly teach forming a first crush layer, removing a first 
crush layer, and forming a third crush layer; Yoon does teach rough surfaces (created after 
grinding, polishing and sand-blasting steps) ([0008], [0024], [0025], [0029] and Table 1). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to employ and modify the teaching as taught by Yoon to form a first 
crush layer, remove a first crush layer, and form a third crush layer in the second main 
surface of the semiconductor wafer, because it aids in reducing unit cost of the chip and 
increasing productivity [0033]. 

Regarding claims 15 and 16, Yoon fails to explicitly teach a particle size of a polish 
fine powder of the first grinding material is #100 to #700 (as cited in claim 15); a particle 
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size of tlie polisli fine powder of tlie second grinding material is #1500 to #2000 (as cited in 
claim 16); Yoon does teach particle sizes of first and second grinding materials [0008] and 
Table 1. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time 
the Invention was made to employ particle size range as taught by Yoon to have a particle 
size of a polish fine powder of the first grinding material is #1 00 to #700 a particle size of the 
polish fine powder of the second grinding material is #1500 to #2000, because particle sizes 
are known to affect device properties and would depend on the desired device density on 
the desired device characteristic. One of ordinary skill in the art would have been led to the 
recited particle sizes of the grinding materials through routine experiment to achieve desired 
characteristic of the formed IC device. 

Regarding claims 17-19, referred to claim 14 for the crush layer, Yoon teaches a 
thickness of the third crush layer is less than 0.5 urn (as cited in claim 17); less than 0.3 urn 
(as cited in claim 18); and less than 0.1 um (as cited in claim 19) (see Table 1). 

Regarding claims 20-22, Yoon teaches the third thickness of the semiconductor 
wafer is less than 100 um (as cited in claim 20); less than 80 um (as cited in claim 21); and 
less than 60 um (as cited in claim 22) ([0008], [0022], [0023] and Table 1 for reduced 
thickness after every 5 mins from original thickness) 

Regarding claim 25, Yoon teaches (el) forming the third crush layer in the second 
main surface of the semiconductor wafer by grinding (sand blasting) the second main 
surface of the semiconductor wafer (Table 1 and [0029]). 

Regarding claim 26, although, Yoon fails to teaches (d1) making a left-behind first 
crush layer the third crush layer of the step (e) by removing the first crush layer formed in 
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the second main surface of tlie semiconductor wafer leaving a part; Yoon does teacli 
removing tlie first crusli and malting tlie tliird crusli (Table 1 and ([0008], [0024], [0025], 
[0029]). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to modify the teaching as taught by Yoon to make the third crush 
layer from a left behind first crush layer because it aids in reducing unit cost and improving 
productivity [0033]. 

5. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yoon in 
view of Lee et al. (US 6,423,640, from hereinafter "Lee"). The teachings of Yoon have been 
discussed above. 

Regarding claim 24, referred to claim 14 for the third crush layer, Yoon falls to teach 
forming the third crush layer in the second main surface of the semiconductor layer by 
Injecting an abrasive particle to the second main surface of the semiconductor wafer. 

Lee teaches injecting an abrasive particle to the surface of the semiconductor wafer 
(see abstract). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to employ the Injecting step as taught by Lee combined with Yoon to form the 
third crush layer because it aids in removing metal residues and dishing/erosion defects 
(col. 3, lines 20-23). 

6. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yoon In 
view of Savas et al. (US 2005/0059250, from hereinafter "Savas"). The teachings of Yoon 
have been discussed above. 
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Regarding claim 25, referred to claim 14 for the third crush layer, Yoon fails forming 
the third crush layer in the second main surface of the semiconductor wafer by impacting an 
ion produced by plasma electric discharge to the second main surface of the semiconductor 
wafer. 

Savas teaches the ions from the plasma impact the wafer nearly perpendicular to the 
wafer surface [0006]. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to employ and modify the teaching as taught by Savas combined with Yoon to 
form the third crush layer in the second main surface of the semiconductor wafer by 
impacting an ion produced by plasma electric discharge to the second main surface of the 
semiconductor wafer because it aids in providing an improved etching system and process 
[0016]. 

Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DUY T. NGUYEN whose telephone number is (571 ) 270- 
7431. The examiner can normally be reached on Monday-Friday, 7:30 Am - 5:00 Pm 
(alternative Friday Off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kimberly Nguyen can be reached on (571) 272-2402. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding tlie status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status information 
for unpublished applications is available through Private PAIR only. For more information 
about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic Business Center (EBC) at 866- 
217-9197 (toll-free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786-9199 (IN USA 
OR CANADA) or 571-272-1000. 

/DUYT NGUYEN/ 
Examiner, Art Unit 2894 



/Kimberly D Nguyen/ 

Supervisory Patent Examiner, Art Unit 2894 



